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DETAILED ACTION 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 30 and the claims depending from claim 30 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for a specific material that has a 
molecular weight of 3000 to 1,200,000, does not reasonably provide enablement for segment B 
of claim 30 to have a molecular weight in the range of 3000-1,200,000. Applicant has pointed to 
page 28 of the original specification as support for this amendment (see arguments on page 2 of 
the response filed 10-12-2007,) however, no molecular weight is found on that page. A 
molecular weight of 3000 to 1,200,000 is disclosed on page 27 for a segment labeled Dl 
containing sulfonic acid according to a formula provided on page 27. However, the claim is to a 
segment B containing no sulfonic acid functional groups. 

The claim(s) contains subject matter which was not described in the specification in such 
a way as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. The disclosure of molecular 
weight on page 27 does not correspond to the claimed segment B in amended claim 30. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claims 30, 35-36, 38-40, 46, and 49-52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cisar (US 6,492,431) OR Cisar (US 5,635,039.) 

Cisar (US 6,492,431) teaches a material for a solid polyelectrolyte, comprising a multi- 
segmented fluoropolymer that comprises a block copolymer containing at least two types of 
fluoropolymer chain segments differing in monomer composition, at least one type of the 
fluoropolymer chain segments containing sulfonic acid functional groups. 



One segment block contains polytetrafluoroethylene groups (PTFE) and another segment 
block contains perfluorovinyl ester with sulfonic acid functional groups. The crystalline melting 
point is over 300 C. The perfluorovinyl ester with sulfonic acid functional groups segment 
includes (a) an ethylenic fluoropolymer unit containing sulfonic acid functional groups; and (b) 



-M-CF^-CF^CF-CF^ 



CF ,CF 3 




CF 2 
S0 3 H 
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at least one type of ethylenic fluoromonomer unit copolymerizable with the unit (a) and 
containing no sulfonic acid functional groups. It is further noted that the polymer may include a 
sulfonyl fluoride group (figure 3 and accompanying text.) The material is commonly known as 
Nafion, which has an equivalent weight of 400-1600, (see example 2 for a weight of 950.) The 
ratio of segment A to segment B in the fluoropolymer is in the range of 5:95 to 98:2 wt. % (col. 
5, lines 60-65.) As the materials of the reference and the instant invention are equivalent, the 
modulus of elasticity of the materials will be the same. 

Cisar (US 5,635,039) teaches a material for a solid polyelectrolyte, comprising a multi- 
segmented fluoropolymer that comprises a block copolymer containing at least two types of 
fluoropolymer chain segments differing in monomer composition, at least one type of the 
fluoropolymer chain segments containing sulfonic acid functional groups. The material is 
defined to be Nafion, which has the following structure: 

-UCF^CF^CF-C^J- 

CF-CF, 

r~i •* 
m 

SO H 

One segment block contains polytetrafluoroethylene groups (PTFE) and another segment 
block contains perfluorovinyl ester with sulfonic acid functional groups. The crystalline melting 
point is over 300 C. The perfluorovinyl ester with sulfonic acid functional groups segment 
includes (a) an ethylenic fluoropolymer unit containing sulfonic acid functional groups; and (b) 
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at least one type of ethyl enic fluoromonomer unit copolymerizable with the unit (a) and 
containing no sulfonic acid functional groups. It is further noted that the polymer may include a 
sulfonyl fluoride group (col. 13, lines 7-17.) The material is commonly known as Nation, which 
has an equivalent weight of 400-1600, (see col. 7, lines 45-end for a weight of 1 100.) The ratio 
of segment A to segment B in the fluoropolymer is in the range of 5:95 to 98:2 wt. % (col. 5, 
lines 60-65.) As the materials of the reference and the instant invention are equivalent, the 
modulus of elasticity of the materials will be the same. 

The references do not teach molecular weights for segment A and segment B. The 
references are silent to the molecular weight of the material. The Cisar references, however, 
disclose materials that comprise segment blocks containing polytetrafluoroethylene groups 
(PTFE) and perfluorovinyl ester with sulfonic acid functional groups, commonly known as 
Nafion. The references show that each segment has a function in the copolymer. The Nafion 
component gives an ion-conducting element to the copolymer and the PTFE component gives a 
structural reinforcing element to the copolymer (see '431, col. 8, lines 30-44. and col. 7, lines 15- 
30.) It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to alter the amount of each material in order to provide a material having a desired size, 
strength or ionic conductivity depending on the desired application. For example, a fuel cell ion- 
conducting membrane may require a greater amount of an ion-conducting segment in order to 
conduct hydrogen. The artesian would have found the claimed invention to be obvious in light 
of the teachings of the references. 
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Response to Arguments 
Applicant's arguments filed 10/12/2007 have been fully considered but they are not 
persuasive. 

Applicant argues that the references do not teach the recited molecular weight of segment 
B. This has been addressed in the rejection. The references are silent to the molecular weight of 
the material. The Cisar references, however, disclose the same materials that comprise segment 
block A, containing polytetrafluoroethylene groups (PTFE), and B, containing perfluorovinyl 
ester with sulfonic acid functional groups, commonly known as Nafion. The references show 
that each segment has a distinct function in the copolymer. The Nafion component gives an ion- 
conducting element to the copolymer and the PTFE component gives a structural reinforcing 
element to the copolymer (see '431, col. 8, lines 30-44. and col. 7, lines 15-30.) It would have 
been obvious to one of ordinary skill in the art made to alter the amount of each material in order 
to provide a material having a desired size, strength or ionic conductivity depending on the 
desired application. The formula that shows the segment includes the variable "n" that allows 
for the amount of the backbone material to be altered. Adding more monomer will increase the 
molecular weight. It is further noted that since segment B includes the same units as the 
ethylenic fluoropolymer of segment A, there is not a well-defined boundary in the polymer since 
different blocks may have a different number of units in the polymer. Thus, the combination of 
segments and the respective weights of each segment would be obvious to one skilled in the art 
based on the teachings of the Cisar references. 

Applicant argues that the copolymer comprising segment B with a molecular weight as 
high as 3,000 to 1,200,000 in a proportion of 2 wt. % or more cannot be obtained simply by 
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mixing the monomer of segment A and the monomer of segment B, and allowing them to react, 
however offers no support or evidence for the statement. Further, one of ordinary skill in the art 
would understand that including more "n" groups would increase the weight of the polymer 
segment, and the amount of each segment would still be in the claimed range as they are 
disclosed in a ratio of 50:50 (also see col. 5, as noted below that shows a ration of 1 :99 to 99: 1 .) 
Thus, the reference teaches the claimed ratio of segments. 

Applicant argues that the Cisar reference fails to teach one of ordinary skill in the art how 
to practice the claimed invention. Applicant states that Cisar '831, column 7, lines 15-30, states 
"[The] methods of the invention comprise extruding and processing a polymer-block type 
composite membrane using the same techniques that may be used in fabricating a conventional 
random polymer membrane." Applicant then argues, "With the techniques used in fabricating a 
conventional random polymer membrane as taught by Cisar, however, there is very little 
probability of obtaining a "block" of segment B with a molecular weight as high as 3,000 to 
1,200,000." 

This argument is not persuasive. First, it is noted that applicant is referring to the '431 
reference applied in the rejection. Second, applicant is excluding the entire paragraph, shown 
below. The reference clearly states that membrane may be blended as well as alternating blocks 
of each type of segment described (col. 7, lines 15-30.) 
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The composite membranes Fabricated by the methods of 
ihe invention may comprise randomly blended polymers as 
vvc 11 as alternating blocks, each block co uiprising essentially 
one particular polymer. For example, a composite membrane 
ma y be fabricated by forming, within e ach moleeu le, regions 
of pure FITE ami regions of low equivalent weight copoly- 
mer. The pure FIVE regions may crystallize to form a 
reinforcing matrix, while the low equivalent weight regions 
may furnish high proton conductivity paths, The methods of 
the invention comprise extruding and processing a polymer- 
block type composite membrane using the same techniques 
that may Ik used in fabricating a conventional random 
polymer membrane. 

(Also note the teachings of col. 8, lines 5-15.) 

For example, a composite membrane may be fabricated 
by forming, within each molecule., regions of pure F1TE and 
regions of low equivalent weight copolymer. The pure PTFE 
regions may crystallize to form a reinforcing matrix, while 
the low equivalent weight regions may furnish high proton 
conductivity paths. The- methods of the invention comprise 
extruding and processing a polymer-block type composite 
membrane using the same techniques that may Ik used in 
fabricating a conventional random polymer membrane. 

Cisar states that the polymer may include regions of pure PTFE and regions of the proton 
conductive region having sulfonic acid functional groups (col. 7, lines 15-30.) The material is 
referred to as a polymer block-type as compared with a random polymer. Further, the reference 
defines the PTFE segment to provide a reinforcing matrix and the proton conductive sulfonic 
acid region as a high proton conductive region (see '431, col. 7, line 15 to col. 8, line 15.) These 
regions are equivalent to those in applicant's claimed invention. Even the statement of Cisar 
teachings submitted by applicant in this argument discloses block polymers. The reference 
clearly states that the material may be a block copolymer comprising both units of PTFE and a 
mixed polymer with sulfonic groups included. 

Applicant further argues that, "the molar ratio of tetrafluoroethylene ("TFE") in 
commercially available Nafion is about 86.7%. The molecular weight of TFE (CF2CF2) is 100. 
Hence, assuming that the molar ratio of TFE is 86.7%, the probability of the formation of a . 
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segment that consists only of TFE and has a molecular weight of 3,000 in, for example, "Nation" 
disclosed by Cisar is given as noted." 

This argument is not persuasive. First, applicant offers no support or evidence for the 
assertion of the ratio assumption. Second, the ratio is not a probability, but a ratio, and therefore 
the probability calculation is not accurate with regard to the molar ratio. Applicant's statement 
shows that the molar ratio of segment B is 86.7%, which falls into the claimed range. Further, 
the reference teaches that, "The methods of the invention may allow the fabrication of polymer 
compositions where the proportions of the individual components may vary between 1-99 weight 

percent (col. 5, lines 40-65.) The complete teaching is noted. 

The methods of the invention allow for combining the 
components in the composite membrane over a wide range 
of ratios between the components. Depending on the use of 
the membrane, a certain physical properly may be more 
desirable than the other and the proportions of the compo- 
nents in the membrane may be adjusted to obtain the desired 
balance between the physical properties provided by each 
component. 

For example, in a composite polymer membrane having 
an inert component and an ion conducting component, when 
high ion conductivity is the more desirable quality, the 
proportion of the ion conducting polymer may be maxi- 
mized and the portion of the inert polymer minimized. 
Conversely, in applications where the structural properties 
may be more important, the proportion of the inert compo- 
nent may be maximized and the proportion of the conduct- 
ing component minimized. 

Since the methods of the invention allow intimate mixing 
of the components in the composite membrane, a component 
may be able to confer to the composite membrane its 
qualities even when the component is provided in minimal 
proportions. The methods of the invention may allow the 
fabrication of polymer compositions where the proportion of 
an individual component may vary between about 1 wt. % 
and about 99 wt. %. 

Finally, even if a small amount of material prepared as asserted by applicant, then the 



material reads upon the claimed invention. 
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Finally, applicant argues that there fails to be any apparent reason why one of ordinary 
skill in the art would have modified the molar ratios of the Cisar references to arrive at the 
claimed ratios (page 4 of the arguments.) Applicant states the Examiner provides a 
conclusionary statement that it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to alter the amounts of each material in order to provide a material 
having a desired size, strength or ionic conductivity depending on the desired application, but the 
Examiner has failed to allege any facts supporting such a conclusion. 

The reference teaches the block polymer components may vary between 1-99 weight 
percent (col. 5, lines 40-65.) Thus, this limitation is explicitly taught in the reference. The 
rejection clearly gives the reason why one of ordinary skill in the art would choose the molar 
ratios in the Cisar references to give a specific mixture. Cisar teaches that the polymer may 
include regions of pure PTFE and regions of the proton conductive region having sulfonic acid 
functional groups (col. 7, lines 15-30.) The material is referred to as a polymer block-type 
polymer. The reference defines the PTFE segment to provide a reinforcing matrix and the proton 
conductive sulfonic acid region as a high proton conductive region (see '431, col. 7, line 15 to 
col. 8, line 15.) These regions are equivalent to those in applicant's claimed invention. The 
reference clearly states that the material may be a block copolymer comprising both units of 
PTFE and a mixed polymer with sulfonic groups included. 

Applicant has chosen to ignore these facts presented in the body of the rejection and 
taught in the references. Based on the facts included in the art and rejection of record, 
Applicants assertion that the Examiner has failed to allege any facts supporting such a conclusion 
is clearly wrong. Thus, the claims stand rejected over the applied references. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Examiner Correspondence 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Ruthkosky whose telephone number is 571-272-1291. The 
examiner can normally be reached on FLEX schedule (generally, Monday-Thursday from 9:00- 
6:30.) If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached at 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: Page 12 

09/700,185 

Art Unit: 1795 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free.) 

Mark Ruthkosky 
Primary Patent Examiner 
Art Unit 1745 

MARK RUTHKOSKY 
PRIMARY EXAMINER 
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